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LOCKING DEVICE HAVING AN ACTUATING LEVER FOR AN ADJUSTABLE 

STEERING COLUMN 

5 

Cross-Reference to Related Application : 

This application is a continuation of copending International 
Application No. PCT/EP02/07772 , filed July 12, 2002, which 
designated the United States and was not published in 
10 English. 

Background of the Invention : 
Field of the Invention : 
The invention relates to a locking device having an actuating 
15 lever for an adjustable steering column in a vehicle, in 

particular having an actuating lever disposed centrally below 
the steering column. 

A conventional steering column configuration for a motor 
20 vehicle has a steering column that is guided in a casing 
tube, which can be adjusted in tilt or inclination with 
respect to the vehicle body within a predetermined angular 
range in a vertical plane, which is determined by its axis. 
The steering column can also be displaced in a given range in 
25 the axial direction with respect to the casing tube. The 
casing tube is connected in an articulated manner to a 
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console which is fastened to a crossmember disposed in a 
region of the dashboard. A locking device for releasably 
fixing the casing tube in a given inclined and longitudinal 
position, which is provided within a predetermined area of 
5 adjustment, is provided between the console and the casing 
tube, which is provided below the latter. The locking device 
has intermeshing clamping disks, a plurality of which are 
provided fixedly on the casing tube and a plurality of which 
are provided fixedly on the console and which are operatively 
10 connected to a device which brings the disks, frictionally 
into contact with one another or spreads them apart to 
release the frictional locking state. 

For its actuation, this device has an actuating lever which 
15 is provided below the steering column. The handle component 
of the actuating lever, in the locking state, is oriented 
essentially parallel to the steering column and to the casing 
tube and is accommodated in a trough in a steering- column 
cladding. In this case, the steering-column cladding is 
20 configured as an energy- absorbing deformation element and is 
provided with rounded edges and the impact energy introduced 
during an impact of a vehicle driver's knee can be dissipated 
to a very substantial extent over the path of deformation 
which is available, so that the risk of injury to the vehicle 
25 driver's knee by an impact against the steering-column 
cladding is reduced, particularly since, in the normal 
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position of the vehicle driver, the knees are positioned in 
each case to the side of the steering column and the 
actuating lever is disposed centrally. In this case, the 
probability of an impact of this type is low and arises only 
5 in the event of a collision having a lateral force component. 

Summary of the Invention : 

It is accordingly an object of the invention to provide a 
locking configuration which provides an improved protection 
10 for the vehicle driver's knees during an impact. 

With the foregoing and other objects in view there is 
provided, in accordance with the invention, a locking 
configuration, including : 

15 

an adjustable steering column; 

a fixed mounting; 

20 a tilt-adjustable casing tube secured on the fixed mounting, 
the tilt-adjustable casing tube surrounding the adjustable 
steering column; 

a locking device provided between the fixed mounting and the 
25 tilt-adjustable casing tube, the locking device having an 
actuating lever pivotable between a locking position and a 
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release position such that the actuating lever pivots 
laterally next to or below the tilt-adjustable casing tube 
and such that the releases position is below the locking 
position; 

5 

the locking device having a handle component for the 
actuating lever, the handle component being disposed at a 
given distance from the tilt-adjustable casing tube when the 
actuating lever is in the locking position; and 

10 

the actuating lever being configured as a deformation element 
for absorbing energy wherein the actuating lever is 
deformable in a crash such that the handle component moves 
toward the tilt-adjustable casing tube. 

15 

In other words, according to the invention, there is 
provided, a locking device for an adjustable steering column 
in a vehicle, the locking device having an actuating lever 
and being formed between a mounting fixed on the vehicle and 

2 0 a casing tube, which is secured on the mounting in a manner 
enabling its tilt or inclination to be adjusted and which 
surrounds the steering column, the actuating lever being 
pivotable below and/or to the side of the casing tube between 
a locking position and a release position, which is provided 

25 below the latter and is intended for releasing the casing 
tube, and, in the locking position, being provided with a 
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handle component at a distance from the casing tube, wherein 
the actuating lever is configured as a deformation element 
and, if there is an impact, is configured such that it can be 
deformed and absorbs energy with the handle component moving 
5 in a direction toward the casing tube. 

The invention resides in the fact that, in the case of a 
locking device for an adjustable steering column in a 
vehicle, which locking device is formed and disposed between 

10 a mounting fixed on the vehicle and a casing tube, which is 
provided in a manner allowing its tilt or inclination to be 
adjusted and which encloses the steering column, and has an 
actuating lever below and/or to the side of the casing tube, 
and according to the invention makes provision for the 

15 actuating lever to be configured as a deformation element 

and, in an impact, for it to be deformable, absorbing energy, 
preferably in the direction of the casing tube. In this case, 
the actuating lever is provided in such a manner that it can 
be pivoted between a locking position in the vicinity of the 

20 casing tube and a release position, which is provided below 
the locking position (further away from the casing tube) for 
the casing tube. When the actuating lever is in the release 
position, it is possible to set any desired tilt of the 
casing tube, and therefore of the steering column, and, 

2 5 depending on the layout of the steering- column configuration, 
also to set any desired axial position of the steering column 

-5- 



SBV-10528 

(longitudinally adjustable steering column) within the scope 
of a predetermined region of adjustment. The actuating lever 
is provided on its operating side with a handle component and 
is configured in such a manner that the handle component is 
5 situated at a distance from the casing tube even when in the 
locking position such that a defined deformation space toward 
the latter is provided. In the event of an impact with a 
force component acting transversely with respect to the 
longitudinal direction of the vehicle, for example in an 

10 offset crash, there is. the risk of one of the vehicle 

driver's knees impacting against the actuating lever and, in 
particular, against the downwardly protruding handle 
component. If there is such an impact with the handle 
component, the actuating lever can be deformed, absorbing 

15 energy, and can be pressed into the deformation space 

provided toward the casing tube, which reduces the risk of 
injury for the vehicle occupant. 

The layout of the actuating lever as a deformation element 
20 can be achieved in a simple manner by the actuating lever 
being configured in terms of its profile as a bending bar 
and, in the direction facing away from the casing tube, being 
angled or even bent in a hook- like manner and being provided 
in the region of the angled or bent region with a 
25 predetermined buckling point, so that, if there is an impact - 
induced shock, the actuating lever can be bent, absorbing 
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energy, in the direction of the casing tube and can be 
plastically deformed in particular in the region of the 
predetermined buckling point. In this case, the actuating 
lever, which is bent in a hook-like manner, is shaped in such 
5 a manner and the predetermined buckling point is provided in 
such a manner that the handle component is folded toward the 
actuating lever until it abuts against it. In other words, 
according to a feature of the invention, the actuating lever 
has an angled region formed with a predetermined buckling 
10 point or the actuating lever has a hook- shaped bent region 
adjacent the handle component and is formed with a 
predetermined buckling point at the hook- shaped bent region. 

The actuating lever can have a cross section in the manner of 
15 a T-section, the central web being provided on the side 

facing away from the casing tube, or as an alternative to 
this, can also have a rectangular cross section with a long 
side of the section directed toward the casing tube. In order 
to form the predetermined buckling point, in the first 
2 0 embodiment, the central web of the section is essentially cut 
out, so that the actuating lever has a rectangular cross 
section at this point. In the second embodiment, the 
rectangular cross section is reduced at the predetermined 
breaking point or buckling point. Thus, according to a 
25 preferred embodiment of the invention, the actuating lever 
has a cross-sectional profile that is either a rectangular 
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profile or a T-shaped profile, and the actuating lever has an 
angled or bent region, the angled or bent region having a 
reduction in cross section for forming a predetermined 
buckling point. 

5 

The actuating lever is advantageously formed of steel. The 
handle component is likewise formed from steel sheet, but is 
provided with a plastic coating and is screwed to the 
actuating lever. According to a preferred feature of the 
10 invention, the actuating lever forms a two-part element and 
is made of metal, preferably steel, and the handle component 
has a metal core with a plastic coating and is preferably 
screwed to the actuating lever. 



15 The locking device and the casing tube are normally 

surrounded on the passenger-compartment side by a steering- 
column cladding which is provided with a gripping trough for 
receiving the handle component. This gripping trough is 
formed in the direction toward the casing tube and has a 

20 recess for guiding the actuating lever through and for making 
its adjustment movement possible. In this case, the steering- 
column cladding and the handle component are configured and 
arranged in such a manner that in the locking position the 
handle component, on its side facing away from the steering 

25 column, ends flush with the steering-column cladding and 
there are no protruding edges which could pose a risk of 
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injury. The steering-column cladding itself is advantageously 
also configured as a deformation element, preferably being 
formed from a deformation foam, and so can be deformed with 
energy being absorbed. The steering- column cladding together 
5 with the actuating lever, including the handle component 

which is embedded in the cladding, is therefore provided as a 
configuration which absorbs impact energy in its entirety, 
which results in an increase in the energy absorption 
capability and in an improvement in the protection of the 
10 vehicle driver. 

According to a preferred feature of the invention, there is 
thus provided a steering-column cladding surrounding the 
locking device and the tilt -adjustable casing tube; the 
15 steering- column cladding having a receiving trough formed 
therein for accommodating the handle component; and the 
receiving trough extending in a direction toward the tilt- 
adjustable casing tube and having a recess formed therein for 
providing a pass- through for the actuating lever. 

20 

According to a further feature of the invention, the 
steering-column cladding is configured as a deformation 
element for absorbing impact energy. 

25 According to a further feature of the invention, the handle 
component has a side facing away from the steering column 
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that is disposed substantially flush with the steering-column 
cladding when the actuating lever is in the locking position. 

According to yet a further feature of the invention, 
5 deformation elements are provided between the tilt-adjustable 
casing tube and the steering-column cladding. 

With the objects of the invention in view there is also 
provided, in combination with a vehicle having an adjustable 
10 steering column and having a fixed mounting and a tilt- 
adjustable casing tube secured on the fixed mounting and 
surrounding the adjustable steering column, a locking device, 
including: 

15 an actuating lever pivotable between a locking position and a 
release position such that the actuating lever pivots 
laterally next to or below the tilt-adjustable casing tube 
and such that the releases position is below the locking 
position; 

20 

a handle component connected to the actuating lever, the 
handle component being disposed at a given distance from the 
tilt-adjustable casing tube when the actuating lever is in 
the locking position; and 

25 
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the actuating lever being configured as a deformation element 
for absorbing energy wherein the actuating lever is 
deformable in a crash such that the handle component moves 
toward the tilt-adjustable casing tube. 

5 

Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
10 embodied in a locking device having an actuating lever for an 
adjustable steering column, it is nevertheless not intended 
to be limited to the details shown, since various 
modifications and structural changes may be made therein 
without departing from the spirit of the invention and within 
15 the scope and range of equivalents of the claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following 
20 description of specific embodiments when read in connection 
with the accompanying drawings. 

Brief Description of the Drawings : 

Fig. 1 is a diagrammatic side view of an adjustable steering- 
25 column configuration with a locking device according to the 
invention; 
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Fig. 2 is an enlarged perspective view of an actuating lever 
for the locking device of the steering-column configuration 
according to the ivnention; 

5 

Figs. 3 and 4 are sectional views of an alternative cross- 
sectional shape for an actuating lever according to the 
invention; and 

10 Fig. 5 is a perspective view of a steering-column cladding 
with the embedded handle component of the actuating lever 
according to the invention. 

Description of the Preferred Embodiments : 

15 Referring now to the figures of the drawings in detail and 
first, particularly, to Fig. 1 thereof, there is shown an 
adjustable steering column 1 for a motor vehicle having a 
locking device 4 which has intermeshing clamping disks 2 and 
3 . The clamping disks 2 are arranged in the tangential 

20 direction on both sides of a casing tube 5 enclosing the 
steering column 1. The clamping disks 3 are arranged on a 
console 6 which is fastened to a main crossmember in the 
region of the dashboard. The casing tube 5 is arranged in a 
manner such that it can be pivoted with respect to the 

25 console 6 within a narrow angular range (approximately 5°) 

and, moreover, such that it can be displaced axially, so that 
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the position of the steering column 1 and of a steering wheel 
to be provided on the latter can be changed. The clamping 
disks 2 and 3 are operatively connected to a device 7 which 
either brings them frictionally into abutment against one 
5 another or spreads them apart, so that the casing tube 5 is 
locked together with the steering column 1 in the selected 
position with respect to the console 6, whereas, in the other 
case, the clamping disks 2 and 3 are released from each 
other, with the result that the casing tube 5 can be adjusted 

10 with respect to the console 6 as described above. The 

steering-column configuration in this case is such that the 
steering column 1 can be changed in position within an 
adjustment range V which is illustrated, in which case an 
axial adjustment distance a of up to 50 mm and an adjustment 

15 of the angle of inclination of approximately 5° is made 

possible, which corresponds to a height adjustment distance 
of approximately 4 0 mm. 

The device 7 has an actuating lever 8 which is disposed 
20 centrally and has a rectangular section formed of steel 

sheet, with a handle component 9 which is formed of a steel 
sheet core and a plastic casing. The handle component is 
screwed onto the actuating-side end of the lever. This 
actuating lever 8, which is illustrated in perspective in 
25 Fig. 2, is shown in Fig. 1 by solid lines in its locking 

position and by dashed lines in a release position, in which 
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the steering column 1 can be adjusted within the range of 
adjustment V. The actuating lever 8 is bent in a hook-shaped 
manner on the side of the handle component and is configured 
as a deformation element. For this purpose a predetermined 
5 buckling point S is formed in the region of an angled section 
wherein the angle is substantially 90° and wherein the 
buckling point S is provided by a reduction in cross section 
of substantially 50%. 

10 The locking device and the casing tube 5 are surrounded by a 
two-part steering-column cladding, the lower part of which, 
the lower shell 10, is illustrated in perspective view in 
Fig. 5 and in dash-dotted lines in Fig. 1 in three 
longitudinal positions, the central one of which constitutes 

15 the starting position A and the positions B and C each 
representing the final position in the two possible 
directions of adjustment. The lower shell 10 is connected to 
the casing tube 5 and is adjusted together with it when the 
latter is adjusted. The lower shell 10 has a receiving trough 

20 11, which extends toward the casing tube 5 and is intended 

for receiving the handle component 9. The lower shell 10 has 
a slot 12 such that the actuating lever 8 can pass through 
the slot 12 and can pivot in its vertical plane of 
arrangement. The actuating lever 8 is articulated such that 

25 it is fixed on the vehicle, with the result that the 

actuating lever 8 and the handle component 9 in the receiving 
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trough take up different positions, in each case in the 
locking position, as a function of the longitudinal 
adjustment of the casing tube 5. In its locking position, the 
handle component 9, on its side facing away from the steering 
5 column 1, ends flush with the lower shell 10. The latter is 
configured as a deformation element and is formed of closed- 
cell PUR (polyurethane) foam with a density of 30 g/1 and a 
decorative outer skin. The deformation distance which is 
available for the lower shell 10 in the region of the 

10 receiving trough 11 in the vertical plane until it abuts 

against the clamping disks 3 is 4 0 to 45 mm, depending on the 
position of the lower shell 10 with respect to the disk 
assembly of the clamping disks 3. The deformation distance 
for the handle component 10 arranged on the actuating lever 8 

15 is approximately 5 0 mm. 

If the vehicle driver's knee impacts against the lower shell 
10 in the region of the handle component 9, both the lower 
shell 10 and the actuating lever 8 can be deformed toward the 
20 casing tube 5 within the above -described scope with energy- 
being absorbed, the actuating lever 8 being buckled and 
collapsed in the region of the predetermined buckling point S 
until the handle component 9 rests against its elongated 
region. 

25 
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Figs. 3 and 4 show an alternative cross-sectional form for 
the actuating lever. The cross section is in the shape of a 
T-section. The central web is essentially left out in the 
region of the predetermined buckling point S, so that a 
5 rectangular cross section is provided there. 
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